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USER, | 
Ye Solutions in fused salts. WI. Activity of zinc chloride in 
: ; . - | selutions’ of eli chlorides. MF. Lantrutov and A. F.. 
‘ Says pragin's ae 7 -* “Alabyshey (V- 1. Ul’yanov-: In Prectro' coh. Inst., Lenine 
; : ae >> pred). Zhur. Priklad. Khim, 27) 722-34(1954)s_ cf. C.A.* 
E | qe, 6612f.—The e.mnJs. of cells Zn\ZnClz (ai, ‘3G,)-MCler 
“(ax As) graphite, Clay M = K, Na, and Ba) in the renge 
eee ae - 400-G00" change not only with the temp. aud concn. 
S fame ci, Ye ' also with M and the the complexes form y 
: : ‘thejous. The neg. deviution of a1 decreases as the radius of 
- 'M decreases and its charge increases. For the chlorides of 
- Pb, Cd, Zn, and Mg in soins. of MCl. (M = wikeli metals i 
and alk. earth metals) the neg. deviation of a: increases W! 
nd the stability of di 


* +the tendency toward compicx formation a t 
the complex ions. Yor ZaCls and NaCl the activity cocffs. . 


segs aiid yy BFC fess than] over the entire concn. raure and < 
"800° extrapulated to HN = Ogiveforn aud 


15,2 
values of 0.162 aid 0.120, respi these deviationsincrease 
for temp isotherms)...” ote eae Bepcowitz _: 
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137-58-6-11486 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 0. p33 (USSR) 


AUTHORS: Alabyshev, A.F., Lantratov, M.F. 


TITLE: Thermodynamic Properties of PbClo, dClz, and ZnClyo in Sol- 


utions Thereof with the Chlorides of Potassium, Sodium, Lith- 
ium, and Barium (Termodinamicheskiyesvoystva PbCl2, CdCl2, 
i ZnClz v rastvorakh ikh s khloridami kaliya, natriya, litiya i 
bariya) 


PERIODICAL: Tr. Leningr. politekhn, in-ta, 1957, Nr 188, pp 93-105 


ABSTRACT: Calculations are made of the isobaric-isothermal potentials 
of formation, 4Z, the entropy, AS, and the enthalpy of form- 
ation, AH, of the salts PbClp, CdClz, and ZnClp2 by the emf's 
of reversible chemical chain reactions of the type of 
M,{ M,Clo(Nj)+M11C1,(N2)]Clz where M)Cl2 represents PbCl2, 
CdCl3, or ZnClz, and M))Cl,, represents LiCl, KCl, NaCl, or 
BaCl> at 500-700°C. It is found that the AZ of PbCl2 in the 
presence of KCl, NaGl, LiCl, or BaCl? is smaller than for 
CdCl and ZnCl, and that this is due to the formation in the solu- 
tion of complex ions, in which the cations Pb2t , ca2t, and 

Card 1/2 zn2t are complex-formers. As the radius of the complex- 
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Thermodynamic Properties of (cont.) 


forming ion and the temperature diminish, the deviation from the ideal in the 
behavior of the solutions rises; this is attributed to the increase in size of 


the complex ions. 
B.L. 


1. Halogen chlorides--Thermcdynamic properties 2. Mathematics--Applications 
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tals of electroplating] Osnovnye poniatiia o ga 
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litery, 1958. 38 pe (Bibliotechka gal'vanotekhnika, no.1). es 
, (Blectroplating) - (MIRA 11:9 
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Morachevsii;y ; 
TITLE: The Thernodynanie reo era ce 
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i Fion tliat guring ©! ‘rs tho interect : 
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and sodiun alloys (Refs 22-24) is of ees interest. Tere 
hod G Oxy nt. in- . 
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oe : = ° ee ae Pe 
veetisntion of the thermodynanie pro. verties of 13 dd :lloys 
containing any <1lkeli ytal: the uethod of the eee , 
t mat} t reurd: he 
tie partial vapor pressure, and the method oF uc : ; 
: a Picae Saveh esq ae AG ; 
EMF of concentrated chains (Refs 2G 25) Arter vel ee 
pers h ficld efs 91-35 he anthors hi 
‘5, sone vrpoers denli-y with this 
Card 1/5 SOne pRpe 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R000928610001-4" 


OEE ROVER os RELEASE: piled rata 


Sd geared eee 


CIA-RDP86-00513R000928610001-4 


Tie Thermodynanic Properties of Lijuid Alloys sev /7i- 
Containing Al‘ali le tuls 


@ special chapter nention the potassium and sod] 
lead. In tie next chapter the anthers denl with 
potassiun and cesiun alloys of mercury. The thize 


deals with the sodium und potassiun alloys with re 23 

A the fourth chapter the codiun ene potassium all eae Oa 
are deserired. In the fifth chapter the avthors age 4 with tie 
sodiun alloys with tin, and in tie sixth ster with tne 
sodiun alloys with cadmiun. The seventh ls with tne 
entropy and the degrees of the heat in the of the 
alloys. Then it is mentioned that the for: tion of alloys in 
which also alkali netals are contained tates pluce exothers lly. 
Pre partial moler mixture entropy (in formation of con ow.is) 


differs sreatly from the theoretical values obtainci. 
consiferable nestive volues as S$ may be expliined by 
of the chemical bonis in metal componsds. There are 
1 table, and 79 references, 34 of whicn are sovict. 
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Containing Alali Metals 


1. Alloys (Liquid)--Thermodynamic properties 2. Alkali metals--Thermodynamic 
properties 3. Intermetallic compounds--Bonding 
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ALABYSHEV, AcF.; LANTRATOV, M.F.; SOKOLOVA, L.I. 


Electric conmictiviiny of the NaOh- ~Nazl03-Nall systen. eer ia) 
Khim. 31 no.11:1749-1752 N 158, 


. : t 4 
l1.Leningradskiy elektrotekhnnicheskiy institut imeni V.L. Ultyanova 
(Lenina). 


(systems (Chemistry)) (Blectric conductivity) 
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ALABYSHEV, A.F.; GRACHEV, K.Ya.; ZARETSKIY, 5. as; LANTRATOY, M,F.; 


FEDOT'YEVY, N.P., profs, retsenzent; KHAN, P.G., eae ae 
gent: MORACHEVSEIY, A.G., red.; HRLIXH, Yo.Ya., tekhn. ‘ 


{Sodium and potassium; their Lg gaan perpen ee 
Lii; tva, primenenic. . AF. 
Natrii i kalii; poluchenie, svois ‘ cis 
-tekhn.izd-vo khim.lit-rys 
ae ey, Leningrad, Gos.nauchno te Gan at 
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ye Tal - NaoG0z ~ Meld 
has not been investizated thus far. Whe authors LY 
torperntures of the berinnin: of ernst: lliszation for a micker 
of comrounds of Snis syatem, ‘pach in WsOH and contiinine’ V3 
te 507" (by weight) of NaCl or soda. “he investigation v- 
conducted by the visual polytnermal method. he ia ads 
the eryeealiiga ation, begin:.ing wae determined by mes 
slumel thermocouple with an accuracy of - #10, 
sere investigated: laOh - Hal; 


NaCl - Nag00z; WadOH - "aylCs, and NaOil - NagClO; - isCl, and 
the results of atoeminaeiens are presented both in the 


tabular and graphical forn. In particular, a part of the 
+piangular of concentrations of the WaOil - KazCOs ~ Wal 
system pictured in Figure 6 shows thet it is sossabie Lo 
wal with whe sine Concent... 


wey 
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aye Soviet, <¢ Itelian, and 4 Gernan. 
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TITLE: 
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Lantratov, M. F., Shevlyakova, T. fk. $67/76--4-5- 34/46 


The Thermo-dynamical Properties of the Solutions of 
Melted Salts in the System PbBr,-KBr (Termodinamicheskiye 


svoystva rastvorov rasplavlennykh soley v sy steme PbBr,-KBr ) 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 5; 
pp 1153-1158 (USSR) 


The thermodynamical properties of solutions of melted 
PoBr.,-KBr were calculated as follows accerding to the data 


of electric conductivity in the reversible chemical chain: 
(Graphite)Pb\PbBr,(a,; N, )+KBr(a, .N,){Br, (graphite). 


(a, and Bp denote the activities; N, and Ny - the ratio of 


molar weights of the components). The lead metal and the 
initial salts PbBro and KBr are 2f the highest degree of 


purity. For the purpose of measuring electric conductivity 
the high-ohmic potentiometer PPpry.-1. and as zero~-instrument 


9 


an optical galvanometer with a sensitivity of 1.10°’a were 
used. The construction of the seil for measuring electric 
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The Thermo-dynamical Properties 2f the Solutions 2 SOV /78-4--5~34/46 
Melted Salts in the Systein PoBro~KBr 


conductivity is shown by figure 1. Messurements were carried 
out at 380° “ 590°, The E dependence of the chemical chain 


‘ (graphite) Pol PbBr,| Br (graphite) on temperature is shown by 


table 1. Tabie z se the EY of the chemical chain 
(graphite) Po|PHBr (N,)- + KBr(N,){ Br, (graphite) and 

the thermo-dynamical aata concerning PbBr, end KBr at 589 
and 539° and the different composition of the solution N,- 
The activities of PbBz, at 589° (1) and 539° (2) and of KBr 
at 589 (3) and the activity coefficients PbBr, at 589° (1) 


and 539° (2) and KBr at 589° (3) are shown by figures 2 
and 3. Figures 2 and 7 show that a negative deviation from 
Raul's law occurs in the system PbBr,-KBr. The activity 


cvefficients of PbLBr, ond KBr are in all concentration 


ranges smaller than unity. In PbBry and KBr-solutions 
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The Thermo-dynamical Properties of the Sclutvicns of SO7/78-4-5= 34/46 
Melted Salts in the System PbBr,-KBr 


the complex ions [pb ar} and (pope |" are formed, which 
cause the negative deviation. Figure 4 shows the partial 
data concerning gZ, and QZ, and the values of the molar 
isobaric-isothermal potential (42). The thermodynamical 
data of the system PoBro-KBr at 589° are given in table 3. 
It was found that the fcrmation of the solution PbBr,~KBr 


is accompanied by considerable heat generation. The maximum 
value for the mixing enthalpy is 7460 cal/g-mol. There are 
4 figures, 3 tables, and 6 references, 3 of which are Soviet. 


SUBMITTED: February 20, 1958 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Cara 1/2 


S0v/76-4-6-33/44 
Lantratov, hi. F. 


Investigation of the Thermodynamic Properties of Liquid 
Metallic Solutions in the System Magnesium - Lead (Issledo- 
vaniye termodinamicheskikh svoystv zhidkikh metallicheskikh 
rastvorov v sisteme magniy-svincts) 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 6, 
pp 1415 - 1419 (USSR) 


The electric conductivity of the concentration chain 
vig/MigCl, + (KCl, LiCl, NaCl)/ilg+Pb in alloys which contain 
Nig = 1.0 - 0.1 was measured in the tempcrature range 650- 700° 
The results are given in table 1. The activity, the activity 
coefficients of the isobaric-isothermal potential and the 
excess potential of lead were investigated at 700° and the 
results are given in table 2. The isothermal of the oe 
of magnesium at 700° and 650° and that of lead at 700 

given in figure 1. The activity coefficients of Raat ae a 
700°, 650°, and 560° and those of lead at 700° are given in 
figure 2. The isobvaric-isothermal potential of magnesium at 
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Investigation of the Thermodynamic Properties of the S0V/78-4-6-33/44 
Liguid Metallic Solutions in the System liagnesium - Lead 


700° is given in figure 3. The thermodynamic integral values 

of the system magnesium-lead at 700° are given in figure 4. 

The formation of the magnesium-lead alloys is accompanied by 

a considerable heat emission. A considerable negative deviation 
from Raoult's law was detected. The liquid-metallic solution 
of Mg-Pb is characterized by a considerable mutual influence 

of the component. The maximum value of the mixture heat amounts 
to 4B ax 2 34 kcal/g-atom. There are 4 figures, 2 tables, 


and 6 references, 3 of which are Soviet. 


ASSOCIATION: Leningradskiy elektrotekhnicheskiy institut im. V. I. Ul'yanova 
(Lenina) (Leningrad Electrotechnical Institute imeni V. I. Ul'- 
yanov (Lenin)) 


SUBMITTED: March 1, 1958 
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= PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nx 9, PP 2043-2051 
(USSR) 


ABSTRACT: A. Fe Alabyshev and A. G. Morachevskiy are named in an intro- . 
ductory quotation of the respective publications (Refs 1-5) Signs 
The investigation of the title systems were carried out for a Mate 

soéium concentration ranging from 0.05 to 0.9 Ny, and tempera- { 


tures between 400 and 600°. The thermodynamical properties were 

calculated from values obtained for the electronotive force : 

(EMF) and their temperature coefficients (aE /aT) » Na/electrolyte : 

P with Na*/Ne/(Ny, + Pb(N,,) (where Ny, and By, * atomic content of [ii 


1s 


Na and Pb, resp. in the alloys) was used as concentration chain: 

Solid glass containing sodium oxide was used as electrolyte 

(Refs 3, 4, 6011). Experimental values for the EMF and calculated 

thermodynamical data (activity coefficient, nartial and integral r 

molar j sobariceisothermal potential, partial and integral molar 
Cara 1/2 entropy, heat mixing additional potentional, and additional 
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Liquid Metallic Solutions in the System Sodium - Lead 


entropy) are given in tables 1, 2, and in figures 1-5. The EMF 
shows a linear temperature dependence. The system exhibits 
considerable deviations from the ideal state, which increase with 
falling tanuperatures. This is explained by the existence of 
structural groups of metallic compounds in the liyuid phase 

(V. I, Danilov Ref 19, and I, V, Radchenko Ref 20). The curve 
obtained by protting the sodium activity versus the temperature 
in a semi-logarithmic coordinate system is linear. The peaks of 
the integral curve lie between Nya = 0.5 and 0.6. The formation 


of Na = Pb alloys is exycthermic, the maximum for AH being 


~4.25 keal/g atom. The mixing heat depends largely on the value 
of the isobaric-isothermal potential. Negative values fcr the 
integral molar entropy were found for a large interval (Nye = 


0.8 ~- 0.23) which was partly ascribed to the ionic character of 
NaPb compounds. There are 5 figures, 2 tables, and 33 references, 
14 of which are Soviet. 
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AUTHOKHS: Morachevskiy, A. G., Lantratov, M. FP. SOV/79-29-1-1/05 
ae Neneh enema 
TITLE: Mixing Enthalpy in the Sodium-tin System (intal'piya sme- 
sheniya v sisteme natriy-olovo) 


PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr /, pp 2109-2113 
(USSR) 


ABSTRACT: In the present paper the determination results of the electro- 
motive forces ( EMF ) of the concentration chain Na/electrotyte 
with the ions Nat /Nat+Sn(1) are given in a wide temperature 
range (400-650°) as well as the concentrations of sodium in 
the alloy. The data obtained are utiiized for the computation 
of the mixing enthalpy of Liquid sodium- tin alloys at 600°. 

The experimental data mentioned in the papers of references 1-4 
do not permit a computation of the mixing enthalpy within the 
entire range of the compounds because of the tack of reliable 
data on the temperature coefficient of the EMP, 28 ap) within the 


range of the concentrations Nya 0.35-0./5. It was ot interest 


to compute the intensity of the mixing enthalpy from the 
determinations of the EMF within a wide temperature range and 
Card 1/2 to compare the resuitant values with those obtained trom 


ee 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610001-4" 


009286100 
pray § 


01-4 


see 


recpn seo; 


"APPROVED FOR RELEASE: 0 
P SE TIT ed ESA ESCO Ee EI 


aoe asa ATER ASAE 


8/31/2001 CIA-RDP86-00513RO0 


SEE SLE 


Mixing Enthalpy in the Sodium-tin System SOV/19-29-7-1/03 


publications by means of direct calorimetric measurements 

(Ref 5). For this purpose the EMF chains (1) were newly 
determined in tlhe above temperatures range with sodium con- 
centrations of trom 0.05 to 0.85 of atomic yield. The method 

of determination used was described already earlier (Refs 1,3,6). 
Table 1\gives the EMF values of the temperature coefficient 

() as well as those of the partial molar isobaric-isothernal 
potentials (Nena) and of the mixing enthaipy CJ of sodium 


at 6v0°. Figure 1 illustrates the temperature dependence of 
the EMF for alloys of various compositions and figure 2 shows 
the dependence of SE on the composition of the alloy. There are 


4 figures, 2 tables, and 16 reterences, 7 of which are Soviet. 
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ERIODICAL: Zhurnal fizicheskoy khimii,; 1957, Vol 35, Nr §. pp 1732-1797 
(USSR) 


ABSTRACT: The electremotive force (EMF) of the concentration cells 
K glass | K-T1L for solutions with 12.6 to 95 stom T1 waa 
measured in the temperature range of 475-525 °C. The desig¢n 
of the measuring cell (Fig 7) was the one described in 
references 2, 3. 11. The electrolyte wus g.ass 3505K 
(68% Si,» 25% BAO, ach Al, 
perature was meusured sith a chromel/aluminun thermoceu;.e 
via a potentiometer PP while tho (ENF) was determined hy means 
of a potentioneter PPTY..2. The thermodynamic properties cf 
the liquid K-T1 sclutiona were culculete: fron the (SUP). values 
obtained for the toneentration ceils polassiun vlectroeiytea 


fA tae 5 e 5 ™ é 
O,, 49 Ha,O and 595 K,,0}. The tem- 
a ec “a 


with K -ions | potassium (i j-thallium Hay? (Vable 1) 


C.rd 1/3 (N, and Np, = atomic fraction of soluticn components). The 
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properties calculated were aciivaty, activity coefficzent, 
partial molar free energies uni excessive free enorgies fer 

K and T1 at 525°C, as well as the integral values of the us 
molar free energies AF of the excessive frse on-rgics AP 

of the mixture entropy AS. of the excessive mixture entropy AS 
and the mixture heat AH (Yable 2). “he activity af K cxhibite 
a complex dependence on the compesition. Alloys with © 25 aAtpT 
show e positive deviation from Ruonltis law ahilie solutzucne 

with less than 25 At% Tl deviate in the negative direction, 

These deviations are increased by lower temperati 

iy complicated matter are the isotuerms 

efficient of K. Thie behavior of liquid 

sidered tc be duc to a strong reaction 

K and T1 whereby structural 

in the solution. Whe integrul curves cf 


exhibit extremes at Ny = O04 AW = 3560 sal, 


® a 4: % ie Sls , ae 
AF" = 1540 cai and AS” = 2.44 cal/degree. Since the values 
Ali sre for all compositions ereater than the 
values for AF*, K-71 solutions may not be 
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ones (Ref 13). the shift of the extreme valve away from the 
one which would correspond to the most stable K-T1l compound 
is explained by the fact that there are in the liquid alloys 
compounds richer in Tl side by side with the K-T1 compound. 
There are 4 figures, 2 tablos, and 13 references, 5 of which 
are Soviet. 
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trolyte | with sodium ions|glass| sodium alloy was ieasured at 
400-550° by means of a PPTV-1 potentiometer and a mirror gal- 
vanometer. It was found that the electromotive force did not 
depend on the kind of glass used (Tables 2-3) and the two 
afore-mentioned cells are equivalent in accordance with the 
theoretical conditions established by Haber (Ref 21) ,Truempler (“ef 3). 
Truempler and Schuler (Ref 22). There are 3 figures, 3 tables, 

and 25 references, 7 of which are Soviet. 
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SOV/76-33~11--9/47 
Lantratov, NH. F., Alabyshev, A. F. 
ee 


\ 
Investigation of the Thermodynamic Properties! of Liquid 
Metallic Solutions of Potassium With Thallium, Lead, and 
Bismuth 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 11, pp 2429-2434 
(USSR) 


The investigation of the alkaline-metal alloys are of special 
interest for the development of a new production method of 

these metals by electrochemical deposition on a liquid lead 
cathode and subsequent vacuum distillation of the alloy. In the 
present case the method of the electromotive force was applied, 
and the thermodynamic properties of the cell potassium | electrc-~ 
lyte with potassium ions | potassium alloy were calculated. 
K,,0-containing glass was used as electrolyte, as was also done 


in the studies of Hauffe (Ref 1), Kubaschewski andi Hugler 

(Ref 2), Vierk (Ref 3), as well as A. F. Alabyshev and Ae G. 
Morachevskiy (Refs 5-8). The design of the cell (Fig 1) and 

the operational method were described in detail in references 1 
and 7. The isothermal lines and activity coefficients of potas- 
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Investigation of the Thermodynamic Properties of Liquid Metallic Solutions 
of Potassium With Thallium, Lead, and Bismuth 


: sium and thallium at 525°C show that a deviation from the 
Raoult law occurs. This may be explained by structural groups 
which are present in the liquid alloy. The system potassium - 
lead was investigated in the temperature range 525-600°C. No 
separation of layers was observed, in contradistinction to the 
data of reference 12 and in accordance with the explanation of 
De No Shoykhet, Ae G. Morachevskiy, and A. F. Alabyshev. For 
potassium and lead, the activity isothermal lines negatively de- 
viated from the Racult law. The alloy potassium ~ bismuth was 
tested at 575°C. Feat emission was observed during the formation 
of the alloy, ana it was found that only the stable sompound of 
K,Bi is present, The considerable negative deviation of the ex- 
céss mixing entropy is explained by the partially ionic charac. 
ter of the bords in the compounds. There are 7 figures and 

12 references, 6 of which are Soviet. 
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Handbook on Electrical Engineering (Cont. ) SOV/5058 


PART V. MATERIALS WITH ELECTROLYTIC CONDUCTIVITY AND 
MATERIALS FOR GALVANIC CELLS AND STORAGE BATTERIES 


Ch. XXX. General Information on Electrolytes (A. F. Alabyshev 
and M. F. Lantratov) 
Concept of électrolytes 
Electrical conductivity of electrolytes 
Equilibrium in electrolyte solutions 


Electrode potentials 
Electrolysis 


- XXXI. Information on «3.5 “ost Frequently Used aqueous 

Solutions of Alkail.2, Acids, and =:::a 
M. F. tratev) 

Solubility of salts, ssids and alkalie. 

Density of aqueous &<3:'.:.ins 

Electrical conductiv:.:= |: aqueou: snluticns 

Surface tension of accare.5 soluti. os 

Viscosity of aqueous :uiveions 


Cate 17 /19- 
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Plating electrolytes. Copper plating 
Nickel plating 
Chrome platin 
Zine plating [eciesniene 
Cadmium plating 
Tinning [tin jtating] 
Lead plating 
- Silver plating 
. Gold plating 
Oxide coati:¢ 
Parkerizing 
Electrochemical polishing of metals 


Ch. XXXII. Materials for Galvanic Cells and Storage 
Batteries (M. F. Lantratov) 
1. Galvanic Cells ~~ = ———~ 
2. Lead (acid) storage batteries 
3. Alkaline storage batteries 
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Ch. X¥XIII. Physicochemical Properties of Fused Salts 
(M. F. Lantratov) 

Density of fused satts— 
Viscosity of fused salts 
Surface tension of fused salts 
Electrical conductivity of fused salts 
Electromotive series in fused salts 
Other properties of fused salts 


Bibliography to Part V [22 references, all Soviet] 
Miscellaneous Information 
Index 


AVAILABLE: Library of Congress 


JP/afk/os 
Cand19/29 5/8/61 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610001-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610001-4 
Bongsu aS as ROA S Ge a pti gin Ee a ond Spots GAGE 


OH 
a = 


al Hg 


$/153/60/003/004/01 7/04/42 
BO20/B054 


AUTHORS: Alabyshev, A. F., Lantratov, M. Fe. Morachevskiy. A- G: 
TITLE: Electromotive Force of the Chemical Chain Pb | PCI, | Ol. 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i 
khimicheskaya tekhnologiya, 1960, Vol. 3, No. ¢ 


pp- 649 ~ 652 


TEXT: The authors attempted to interpret the principal causes of the 
divergence of experimental results, and their deviation from results ob- 
tained on the basis of thermodynamic calculations. These problems are 
studied by the example of emf of the chain mentioned in the title. A 
table lists experimental data obtained by various authors who studied 
+shis chain, as well as theoretical values of emf of this chain calculat- 
ed from thermodynamic data (Ref.15). A figure illustrates the deviation 
of experimental results found by various authors from thermodynamically 
calculated values. Measurement results of emf of the chain mentioned 

in the title show that the change of emf with temperature is almost 
linear. Emf values nearest to the thermodynamically calculated values 


at 


Cara 1/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610001-4" 


= DEeROVED FOR RELEASE: a a hah ak RDP&6- OOD sn OObozEosOCer: 4 


Ee: Sep gees if Meee SPST ot 


wes £i Bee SA et EE 


Electromotive Force of the Chemical Chain $/153/60/003/004/017/040/2x 
Pb| Pel, | Cl, B020/B054 


were obtained in investigations in which the chlorine electrode was cb . 
tained by saturation of a graphite electrode with chlorine gas, as well 
as in those in which the electrode spaces were separated from each 
other. The space around the chlorine electrode must be saturated with 
chlorine, and the space around the lead electrode with lead. A penetra. 
tion of lead into the zone of the chlorine electrode should be avoided 
to exclude reactions leading to depolarization. The preliminary treat-. 
ment of the graphite rods used to manufacture the chlorine electrode is 
very important; this treatment consists in a prolonged chiorination at 
high temperatures, The purity of the graphite used is also important. 
B. P. Artamonov (Ref .9) is mentioned. There are 1 figure, {1 table, and 
18 references: 9 Soviet; 2 US, 6 German; and 1 British. 
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Simultaneous discharge of a metal and hydrogen. Zhur.prikl.khim. 
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AUTHORS: Lantratov, M. F., Tsarenko, Ye. V. 
ee : A 
TITLE: An Investigation of Thermodynamic Properties of Liquid Metal 
Solutions in we Okese Au Moncuy, System 
¢ . 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 7, pp. 1539-1546 


TEXT; The thermodynamic properties of liquid alloys of potassium with 
mercury were investigated within the temperature range of 250-350 °c and within 
the concentrations Ny = 0,04992 - 0,898 by the emf method, The thermodynamic 
properties were calcula ted from the emf values (E) and the temperature 
coefficients of emf(( ay of the concentration circuits: K | solid electrolyte 
ie Hg (Nig) ,» Where Ny and Nig are the atomic percentage 


containing K + | K ns 
of potassium and mercury, respectively. Equations were presented for the 
calculation of the partial values of the isobaric-isothermal potential and the y 
excess potential of potassium, for the partial molar entropy of mixirig and the X 
excess entropy of the mixture, for the partial molar heat of the mixture, etc, ° 
The emf was measured by a [[[TB-1 (PPTV-1) potentiometer, It was shown that 

the activity of potassium depends on the composition of the alloy. In solutions 
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An Investigation of Thermodynamic Properties of Liquid Metal Soluticns in tne 
Potassium-Mercury System 


containing from 0 to 35.5 atomic % mercury positive deviations from Raoult's 
law and in solutions containing more than 35.5 atomic % large negative 
deviations are observed. The most stable compound in the K-Hg system is KHg., . 
The curve of the integral heat of mixing has a clear extremum at N, = 0, 36, 

4, e,, in the region of the composition KHg,. The maximum molar heat is ~-4 3 
keal/g-atom. There are 5 graphs, 2 tables and 20 references: 8 Soviet, 

8 German, 3 English and 1 American. 
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Simaltaneous liberation of a “double metallic alloy and hy- 
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AUTHORS: Lantratov, 


MNLF., and Moiseyeva, O.F. 

TITLY: conductivity: of max tures: of the fused 
os 

ye Tal - Cai 45 ~~ 


PERIODICAL: Zhurnal prikiadnoy khimii, v. 33, no. 10, 1960 
2225 - 2254 


a continuation of the work of A.F. Alabyshev anu Be 
who found that by raising ceiiium 
barium chioride cont . th 

system NaCl - cal, - ~ 


chioridé 
conductivity 
BatCl, is a nev 
for producing metallic scedium fron sodiucs 
study was made with « view of widening 
the range buth of compositions and of temperatures. The composi 
: ; ae OF a fee 
tion ranse was divided into six sections; I. NaC1:CaCl, eae ee ae 
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TI. NaCi:Cal. = Tl. NaCi:CaCl, = fe: CaCl ,: Ball, 


Vo CaCl,:BaCi, = 1; VI. CaCissial Mhe conductivity 
measured with a Similiar apparatus 7 escribed by the cr 
in @ previous paper. The saiis NaCl, and Bats. \ were 


0) 
ted weforehand. and to eliminate tr of water and oxides ‘the 


ces 
BaCl., was heated in a current of H at 500-8969, the NaCi end Csa- 


Cl, wer fusea and dry HCl was pass through the melt. Conductivi- 
c 

ty isotherms of the system NaCi-CaCi, snow minima for 10-26 rol % 

JaGl. The preduct of specific cana uc™ivity bY viscosity is an im- 

portant relationship. O. Menge has described a compound 4Nat!l-CaCl., 


oom O 


melting with decomposition at 656° and showing @ eutectic at 

NaCl at $009. Pichugin did net confirm this but found that Wacl- 
Caci, is a simple eutectic system. The breakdown of the NaCi-CaCl, 
ater dwes not give definite indications about the presence of 
complex ions. The articie then indicates via graphs: The isotherms 
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of specific conductivity of the system CaCl,-BaCl.; Conductivity 
isotherms for various sections of the system CaCl p-Balls, Fils 3:13 


332, respectively, Isotherms (800°) of sonauceina iy of mixtures 
Nacl- CaCl,- -BaCl . -for sections with constani ratio of CaCl ,- ‘Bally: 


ats or the system NaCil-CaCl 5-Ball, for section I (NaCl: 


l, = 387). Specific conductivity eee Ass em7 for various BaCl, 


contents (mol %), and conductivity isotherms for sections I-III in 
which the ratio NaCi:CaCl, is held constant and the Ball, content 


varied. Conductivity of mixtures of NaC1-CaCl, is avpreciably low- 


ered by adding BaCl. which also causes lower conductivity by adding 
to pure.NaCl. There“are 11 figures and 1¢ referencess 13 5oviet- 
bloc and 6 non--Soviet~bloc. The references to the English language 
publicatiorm read as follows: J. Story, I. Clarke, J. Metals, 11, 
1449, 1957; H. Bloom, J.W. Knaggs, I.I. Melloy, D. Welch, Trans. 
Faraday Soc., 49, 1458, 1953. 
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Electrical Conductivity of the Solutions of Molten Salts. 
I. The System PbC1yY+ KClv\ 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol 34, Nr 2, pp 367-374 (USSR) 


ABSTRACT: The electrical conductivity of the system PbCl5-KCl has already 
been investigated by N. M. Tarasova (Ref 8) and in the paper’: 
(Ref 13); contradictory results have been obtained, however. In 
the present paper, the entire system was investigated in the con- 
centration range of 0-100 mol% KCl and in a temperature range of 
425-600°C. The measurements were made on an improved a.c.bridge 
circuit (Fig 1) with an EG-10 generator as current source, and an 
electronic EO-7 oscillograph as indicator. A quartz cylinder with 
a capillary (30-50 mm long, diameter: 0.8-12m) and Pt/PtRh thermo- 
couples served as analyzers (Fig 2). The measurements were made 
polythermally. The results obtained (Table 1, spacific electrical 
conductivity; Table 2, equivalent electrical conductivity at 500 
and 650°C) and those from reference 13 do not agree with the ob- 
servations made by N. M. Tarasova. Strongly negative deviations J 

Card 1/2 of the electrical conductivity were observed. The isothermal aaa 
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Electrical Conductivity of the Solutions of s/076/60/034/02/016/044 
Molten Salts. I. The System PbC1l, - KCl BO010/B017 


of the specific end equivalent electrical conductivity show a 
strong minimum at a composition Nyo, = 0.6-0.7 which becomes more 
distinct at lower temperatures. {The minimum is explained by the 
presence of complex lead ions in the PoCl5-Kel melt. This assump- 
tion is confirmed by the experimental results on viscosity, sur- 
face tension, thermodynamic properties, transference number, and 
other properties of the system investigated. The isotherm of the 
equivalent electrical conductivity shows a smaller maxinum at 
¥y3z=0.1 which is explained by a dissociation of the autocomplex 
(Pb (Pve1,}) on addition of small amounts of KCl under formation 
of the ions kt, Pb** and the complex ions PbCl 7] ”. The curve of 
electrical conductivity of pure PeCly shows a wave dependent on 
the temperature at 600-650° which is explained by the structural 
change of the molten Ppcl., at a temperature increase. There are 

5 figures, 2 tables, and b references, 15 of which are Soviet. 
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SUBMITTED: May 6, 1958 
card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610001-4" 


00513R000928610001-4 


ARES ASSAD SRLS 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 


PENT BS AG ROSE DEE REESE Vie PEST PROS 


. s/076/60/034/04/13/042 
5° Y700 oats boss 


AUTHOR: Lantratov, M. F. (Leningrad) \ 
agape see LT 2 

TITLE: Investigation of the Thermodynamic Properties of Liquid Metal 
Solutions. The syeten. Potassium - Lead v 


Y : 
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, Now 4, pp. 782-788 


TEXT: Owing to the new method of potassium production by an electrochemical 
deposition of potassium on a liquid lead cathode and subsequent vacuum distil- 
lation the thermodynamic properties of the system potassium-lead have become 
practically important. Liquid metal solutions of potassium and iead were in- 
vestigated by the emf method in concentrations between 0,05 and 0,9 Ny (Ny = 


atomic portion of potassium) and at temperatures from 525 to 600°. The 
electromotive forces were measured in concentration chains potassium i glass \po- 
tassium - lead, hard glasses containing potassium oxide (of the types No. 23, 
29, and ZS-"5k") being used as electrolytes. The measuring cell and working 
method were similar to those described in Refs. 2 and 6. The work was carried 
out in a purified argon atmosphere. The values of the activity, activity 
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coefficients, partial molar entropy, and heat of mixing as well as the corre- 
sponding values of the integral molar values for 550 and 600° were calculatzd 
for the solutions under investigation (Tables a Highly negative devia- 
tions from the ideal behavior were observed, whioh is believed to bo due to 
the presence of structural groups of metallic compounds in the liquid phase of 
the K-Pb system. An extremeof the integral curves is found in the case of a 
composition Ny = 0.5-0.6. The formation of the K-Pb alloys is exothermic, with 


a maximum Hy = ~5,06 kcal/g-atom. The heat of mixing is mainly determined by 


the isobar-isotherm potential. An approximately linear dependence of the 
logarithm of the ectivity of petassium upon temperaturewas noted. The negative 
values of the mixing entropy are considered tc be due to the partly ionic 
character of the bend in the potassivm - lead compounds. KPb is considered to 
ve the most stable compound in the system under investigation. A. G. Mora- 
; chevskiy is mentioned in the text. There are 6 figures, 2 tables, ana 14 
“~—“yeferences, 5 of which are Soviet. 
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ASSOCIATION: Leningradskiy elektrotekhnicheskiy institut im. ¥V. I. Ul'yanova 
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SUBMITTED: June 18, 1958 
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AUTHORS : Lantratov, M.F., and Tzarenko, Ye.Ve 
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TITLE: Thermodynamic properties of Na-Ga and K-Ga solutions 


PERIODICAL: Zhurnal prikladnoy khimii, v- 34,n0- 11,1961, 
2435 - 2441 


TEXT: Following their studies of the above systems, the authors de- 
vote the present work to determining thermodynamic properties of 
these systems from the values of emf‘s (E) and emf temperature 
coefficients (du/dT) of chains: 
ane ionic conductor 
M, containing M, (N, ) + M,(N5)+ 
| Na* or K ions { 


ty 


where My . more electronegative metal (Ne or K), M, ~ gecond comso- 
nent of the solution (Ga), N, and Nj - atomic fractions of the com- 7! 


ponents. If the state of a pure component is taken as a standard. 
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then the values of molar isobar-isothermic potential (AZ) and ex- 
f 


ere ws 3 ; < 
cess potential (Az, ) also aciivity (a, ) and activity ccefficieni 


Qe 
(ry > qt) may be calculated frou the equations; 
1 
AZ, = — 23060B = 4.0757 lg a, cal/, “tow 
A i. ~ 4.5757 lg Ny = 4.75? lg 7, cal/g-atom. 
“ entropy of mixing (AS, ) and 


7xcess entropy of mixing 
culated from the eee 


AS, = 230EC = cal/deg.g.catom 


5} + 4,975 lg Ny cal/degeg- ator - 


Partia: heat of mixing equals: 


f= AZ, + TAg = 23060 (t 42 - &) cal/g.atom. 
Card 2/5 - z 
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Integral values are obtained by graphical integri.tion using equa- 
tions 


"AG 


AG = (1 - NA) ——_—... ax 
Bl (1 ~ 4)? a 


where AG - any principal function of state. Principal values of 
thermodynamic magnitudes for the second component were calculated. 
from the integral values from equation: AG = N, - AG, + N. ° AG, 


where AG - integral, AG, and AG, - partial functions of state of 


the system. Yhe experimental part involved the use of aparetus des- 
cribed in earlier works. Tests were carried out in argon atmosphe- 
re using glasses containing Najg0 or Ko0 as electrolyte. Metels used 
were of high purity. Measurements of the emf where done potentiome- 
trically with accuracy of + 0.2 ~- 0.002 mV and that of temperature 
with chromel~aluminum thermocouple with accuracy of + LOC. For Na - 
Ga systems the investigations were carried out at 550-625°C end 
compositions lh... = 0.108 to 0.7964, and it was observed that emt, 
Card 3/5 ie 
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within that temperature range, was proportional to the Temperature 
Temperature coefficients of emf of sodium-rich alloys nad vositive 


values and sodium-poor alloys had negative values. The 
isotherm for sodium at 550°C snd concentration Nye Oo Uees 
more positive deviatzwn and slight negative deviation for h 
The activity isotherm for gailium on the other hand shows 
tive deviation for Nya < Q./3 and slight positive deviatio 
dium-rich soluticns. Such behavior of both activity isothern 
cates the existence, in the liquid alloys, of groups of aceyum 
tric structure, Na, Gag and NaGa,. The non-symmetry of partial no- 


rt 
n 
ni 


tentiai curves Aan, and AZ, is also dus to the assymmetry o1 


Ga compounds. The integral and partial heats of mixing and a. 
curves for AZ* and TAS are given. The curve for the integr 
has 2a minimum at Nig = 0.57. 1.€. within the region of fa, Ga 
position and the maximum AH corresponds to - :/00 calsyg.ntom 
Prom the graph it follows that AH is determined by AZ changes 
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and T4S has only a small effect on its values. Partial moiar en- 
trepy of mixing for sodium D5n0 depends on the composition and has 


positive or negative values according to the sodium contnet. In in- 
vestigations of K - Ga systems the authors determined the activity 
of potassium at 625°C for alloys Ny = 0.4 to O.1,; and found thar 


the behavior of such systems is analogous to Na-Ga systems. ‘here 
ere 5 figures, 2 tables and 8 references: 6 Soviet-bloc and 2 non- 
Soviet-bloc. ‘he reference to the Englisi.-languege publication 
reads as follows: M. Hansen, K. Anderko, Constitution of binery 
alloys N.Y., Yoronto, London, 1958. 
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AUTHORS ;: _Lantratov, M, F., Morachevskiy, A. G. 


TITLE: Electrochemical investigation of the thermodynamical properties of 
liquid ternary metallic systems 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 9, 1962, 6, abstract 9A25 
("Izv. Leningr. elektrotekhn. in-ta", 1961, no. “6, 228 -.264) 


TEXT: This is a review. The authors analyze and classify literature data 
on thermodynamical properties of liquid ternary metallic systems which had been 
investigated by the method of emf concentration circuits and by measuring the 
partial vapor pressure of the components. Darken's and Wagner's methods of cal- 
culating integral thermodynamical characteristics of ternary systems are dis- 
cussed. The ternary systems are divided into 7 classes according to the types 
of phase diagrams of boundary binary systems. For many systems lines of iso- 
activity of the components at 400 - 800°C and isolines (\2* are plotted on con- 
centration triangles. Substantial errora are obtained in the calculation of 

‘mixing heat and entropy values AH and AS in ternary’ systems.’ The calculations 
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are based on the experimental determination of partial molar thermodynamical 
characteristics for one of the components by the Durken method. The errors are 
particularly noticeable at low absolute values AH and AS, i.e. in systems with 
insignificant deviations from ideal behavior, 


I. Levtonov 


[Abstracter's note: Complete translation] 
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AUTHORS : Lantratov, M. F., and Skirstymonskaya, B..I. (Leningrad) 
TITLE: Depolarization in the deposition of alkali metals-on liquid 
cathodes 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 36, no. 11, 1962, 2442 - 2447 


TEXT: The decomposition voltages of pure KCl (810°C) and NaCl (850°C) / 
were measured on solid (Mo, Fe, Ni) and liquid (Zn, Pb, Sn, Bi, Sb) cath» we 
odes. (Aw the depolarization was determined for deposition of K and Na on 2 
liquid cathodes and compared with the values calculated from thermo- 

dynamic data. The results (Table 2) show that the depolarization depends 

on the nature of the liquid cathode and on the nature of interaction during 

the formation of the alloy. The relations obtained can be applied to 

other examples of liquid alloys produced on the cathode by the electrolysis 


a 


of fused salts. There are ¢ figures and 2 tables. 
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V. I. Ul'yanov (Lenin)) 
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‘components into the Heber composition. The new composition 
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duction is given. The electric strength of the MK-24 composi-~ 
tion 1s higher than in comparable materials. The same is true_ 
for tensile strength and statio and dynamic bending. Orig. art. has: 
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Yashchuk, A. P., Lants, Mo Yee sov/72-59-6-12/18 
ee 

The Use of Kaolins Without Electrolytes (Primeneniye bezelektro- 

litnykh kaolinov) 


Steklo i keramika, 1959, Nr 6, pp 45 - 47 (USSR) 


In this article the authors give a description of experiments 
made in the Slavyanskiy ileg erp ae zavod imeni 
Artema (Slavyansk Factory for Fittings and Insulators imeni 
Artem) for the purpose o: replacing the kaolin of the Prosyanovskoye 
deposit by the kaolin cf the Polozhskoye deposit, Table 1 contains 
the analyses of both kinds of kaolin, which differ but little 
from one another. Table 2 gives their granulation according to 
the analysis of Sabanin, and table 3 shows their degrees of 
plasticity resulting from the Vasil'yev method. After performing 
these analyses, the Factory imeni Artem produced a porcelain 
mass only fron Polozhexty kaolin under operational conditions 
which did not differ from the mass hitherto made from 
Prosyanovskiy eid Bizzhskiy kaolina. (Table 4). From both masses 
samples were made and subjected to electro-mechanical tests 
made by GIEKI, the results of which are listed in table 5. 
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